Hepatoblastoma in an equine fetus
Suzanne M. Neu Primary liver tumors in horses are uncommon. 7, 11, 14, 16, 17 Most reported cases have been cholangiocarcinomas of aged horses. 7,1l Hepatocellular carcinoma has been described in 3 young horses, 7, 8, 16 and a mixed hamartoma has been reported in the liver of an equine fetus. 17 Recently, an hepatoblastoma was reported in a 3-year-old gelding. 14 In this report, the gross and light microscopic features of hepatoblastoma in a stillborn equine fetus are described.
A male Thoroughbred fetus was submitted to the University of Kentucky Livestock Disease Diagnostic Center for postmortem examination. The animal had been born dead at term. Attempts to obtain additional history were unsuccessful.
Gross examination of the fetus at necropsy revealed no remarkable external lesions. There were no congenital abnormalities other than the tumor described here. The lungs were nonaerated.
The liver contained numerous light tan masses, the largest of which was 14 x 15 cm and located in the left lobe. Smaller individual and coalescing masses from 1 x 3 cm to 6 x 8 cm were distributed randomly throughout the hepatic parenchyma. Several of the larger masses bulged from the capsular surface of the liver. The masses were roughly spherical with irregular borders and were sharply demarcated from the adjacent liver. On cross section, the larger masses were lobulated. Most of the masses had necrotic centers. One mass had invaded the caudal vena cava, nearly occluding its lumen. The tumors were slightly softer in consistency than normal liver.
The remainder of the liver had a prominent reticular pattern. Most of the parenchyma was dark reddish-brown with ' localized areas of bright yellow and pale tan discoloration.
From the University of Kentucky Livestock Disease Diagnostic Center, Lexington, KY.
Received for publication December 18, 1992. The tracheobronchial lymph node was enlarged and filled with creamy exudate.
Samples of liver, tracheobronchial lymph node, heart, brain, spleen, thyroid gland, thymus, adrenal gland, stomach, kidney, lung, trachea, esophagus, intestine, placenta, and numerous neoplastic masses were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 4 µm, and stained with hematoxylin and eosin (HE).
Microscopic examination revealed multiple unencapsulated neoplastic masses in the hepatic parenchyma. The masses had well-defined borders that often compressed the adjacent hepatic cords. The tumors were composed of 2 distinct types of epithelial cells. One population of cells formed cords, usually 2 cell layers thick (Fig. 1 ). The 2 cell layers comprising the cords were often separated by slit-like spaces resembling sinusoids. The cells were similar to but smaller than normal hepatocytes. The cytoplasm was eosinophilic and finely granular, with definite cell borders, and the nuclei were small and round to oval. Most nuclei had 1 or 2 small but distinct nucleoli, and the nuclear chromatin had fine granules. Mitotic figures were rare. These cells were similar to the "fetal-type" cells described by others. 6 In some areas of the tumor, these cells merged with solid nests of similar cells with clear cytoplasm.
The epithelial cords surrounded groups of cells belonging to a second cell population ( Fig. 1) . These cells exhibited a marked lack of cohesion and were less differentiated than the fetal-type cells. Cells were sometimes polygonal but usually lacked definite borders. The cytoplasm was scanty and basophilic, with a high nucleocytoplasmic ratio. Nuclei were larger than those of normal hepatocytes, were pleomorphic, and had prominent single nucleoli. Nuclear chromatin was coarsely clumped. Mitotic figures were numerous (33/10 highpower fields) and occasionally abnormal. These cells were similar to the "embryonal-type" cells described by others 6 and comprised > 50% of the tumor. The stroma of the tumor consisted of bands of fibrous connective tissue which con-Hepatic parenchyma adjacent to tumor masses was often tained small bile ducts. severely congested. There were areas of extensive hepato-Other features of the tumor included formation of small cellular necrosis with collapse of hepatic lobules. Increased tubules or acini lined by cuboidal to columnar epithelial cells amounts of fibrous connective tissue were present in centriwith brush borders (Fig. 2) , several foci of squamous differlobular and portal regions, accompanied by marked bile duct entiation (Fig. 3) , a single focus of hematopoietic cells, and hyperplasia. There were also discrete scattered foci of minmultifocal necrosis and mineralization. eralization within lobules. Sinusoids immediately adjacent to the tumor were often infiltrated by embryonal-type cells. The hepatic parenchyma at sites further removed from the neoplastic masses was histologically normal.
The tracheobronchial lymph node architecture was completely effaced by sheets of embryonal-type cells, which replaced both cortical and medullary structures. Only scattered nests of lymphocytes remained. Embryonal cells invaded the capsule in 1 area, causing focal thickening of the capsule. Cords of fetal-type cells were absent from the metastatic mass. Embryonal cells were also present in the lumina of several myocardial and cerebral blood vessels. However, no other sites of metastasis were found.
Hepatoblastomas in human beings are classified as either epithelial or mixed (epithelial and mesenchymal). 6 Epithelial types are further subdivided into fetal, embryonal, macrotrabecular, and small cell undifferentiated (anaplastic) histologic subtypes. 3, 4 The tumor of this report was composed of fetal and embryonal cell types, with embryonal cells predominating. The metastatic mass in the tracheobronchial lymph node was comprised entirely of embryonal epithelial cells.
Hepatoblastoma in humans is a neoplasm of infancy and childhood, usually appearing in the first 2-3 years of life. 3, 6, 9, 18 Occasionally, hepatoblastoma occurs in older children, and there is 1 report of hepatoblastoma in a premature infant of 34 weeks gestation. 6 The male : female ratio has been reported as 1.5: 1-2.5: 1 . 6, 9, 18 Although the histogenesis of hepatoblastoma is poorly understood, a current theory suggests its origin from pluripotential small cell precursors. These cells supposedly most frequently differentiate to embryonal cell types but may undergo divergent differentiation to cartilage, bone, muscle, and neural tissue. Embryonal cells may differentiate to fetal cells or may undergo ductal or squamous differentiation. Embry-onal cells may also exhibit metaplasia with resultant production of osteiod. 1 Hepatoblastomas have been described in sheep, 10 mice, 12,13 pigs, 5 a bull, 15 and a horse 14 and have been reported in both young and adult animals. Hepatoblastomas in mice may be either spontaneous or chemically induced. 2 The cause of hepatoblastoma in other animal species and humans is unknown. This is the first report of congenital hepatoblastoma in a domestic animal and is only the second description of hepatoblastoma in a horse. The previous case was in a 3-yearold Appaloosa gelding. 14 In both of these horses, the tumor metastasized to the thoracic cavity.
Hepatoblastoma appears to be a rare tumor in all species. So far, the low number of reported cases in domestic animals precludes the evaluation of age, sex, species, and breed incidence. Hepatoblastoma should be considered in the differential diagnosis of hepatic neoplasia in animals, and reports of additional cases are encouraged.
